In the gene bank variety collection, 15 plum varieties were examined based on morphogenetic and pomological traits. Most cultivars of self-fertilizing or pollinating partners were well-cultivated. In addition to Queston, Stanley, Valor and Verity, towards 11 new cultivars have been experienced in this paper. From the observations, it seems that the growth and plantation of Valor, Presenta, Topfive and Bellamira can increase. However, the Top Sugar and Valor fruit sizes are best suited to market requirements. The role of Stanley may be reduced, but there is no reason to replace it. However, the questions of local varieties of domestic origin fall into a different category, and raw materials for quality products are difficult to replace with other varieties.
Introduction
Plum growing in Hungary has been in crisis because it did not receive the support it deserved and required for the improvement of native varieties and, in general, breeding work. The fertility and content values of the plum Besztercei szilva could not replace the demands of marketability, and the problems of the subject matter and the sharka sensitivity of the varieties overcame the problems.
After the 180-year-old Hungarian plum variety, the dominance of Stanley, then the Čačak and partly the Romanian cultivars appeared. At present, the new German-bred varieties are being introduced, and in all other cases, it will be necessary to look carefully for the few varieties that correspond to the Hungarian eco-geographic conditions, cultivation, consumption and market culture.
Of course, neither the varieties of the old breed collections nor the new varieties of the present ones should be susceptible to plum cultivation. The present study seeks to carefully establish the introduction of new varieties and, in justified cases, to disseminate suitable cultivars. Recently, it can be observed that variety composition is also supported by domestic and foreign nurseries, but we cannot ignore wellfounded and prudent research.
The impatience of producers is legitimate, but the lack of financial resources and expectations for research leave a disproportionate burden on the breeder's shoulder. The economic policy of the 1960s plummeting up to now has an impact on the competitiveness of Hungarian plum cultivation. Stanley is currently also a leading breed, but the varieties of Čačanska (Č. najbolja, Č. lepotica, Č. rana) and some Romanian varieties (Silvia, Tuleu gras etc.) are also grown (Surányi, 2006) . The role of historical and local varieties is diminishing, but is still dominant in organic production. After 1990, new perspective cultivars of German breeding centers (Stuttgart-Hohenheim, Geisenheim) were examined at the Department of Fruit Plants of the University of Horticulture at Budapest.
Kovács and his colleagues (Molnár et al., 2014 (Molnár et al., , 2016 ) carry out pomological evaluation of German breeds, and then joined Nádosy (2016), who started grating the nurseries and recently became rootstock effects to their research. Makovics-Zsohár et al. (2017) was involved in introducing and Hungarian local varieties researched the molecular genetic profile.
The standard cultivars and the new German varieties were not retained from the plum collections introduced after 2002, making Queston, Stanley, Valor and Verity a comparison base. Several methods of gene bank breeding were used, most notably the morphogenetic evaluations developed decades ago (Surányi 1976 , 1985 , 1991 , quoted by Faust 1989 . The climatic differences between the country's plum-producing areas and other breeding sites in Germany require multidisciplinary research to find Stanley varieties and complementary varieties.
Materials and methods
In 2002-2003, we planted on type C 679 myrobalan seedling rootstock plum varieties at Cegléd, the Research Institute. 5-5 individuals of each cultivar were included in the observations, which were placed in the order of ripening. Location of varieties was in the plantation: Katinka, Top sugar Topfive, Miragrande, Bellamira, Verity, Valor, Topking, Queston, Jojo, Stanley, Presenta, Tophit, Topper and Elena.
From the spring of 2004, at the beginning of full bloom, 30-30 flowers harvested from herbivores were used to determine the length of the pistil, the stamen number per flower, and then the relative stamen number was calculated (Surányi, 1976) . Morphogenetic data were also statistically analyzed. On each of the two individuals, about 100-120 left-side branches were assigned to the flowering flower number and 8 weeks later the value obtained from open pollination was obtained on the basis of the fruit beginnings. After recording the most flowering and maturing date (the interval in the study), between 2004 and 2009 we determined the mean weight of the fruit of 30 fruits (Surányi, 1991) .
For the climatic characterization of the area of the plantation we determined the average annual temperature, the annual precipitation amount, the average temperature of the blossoming month and the flowering period in September (Surányi, 1985) .
Results and discussion
From the start of the plantation, climate change is clearly visible on the basis of the average annual temperature. In 2007 and 2008 the average temperature approached the average of many years , the average temperature in April was higher than usual, which meant drought. However, the annual amount of precipitation in 2004 and 2008 exceeded the average. According to our observations, dry and warm April resulted in rapid flowering and weaker fruit setting ( Table 1 ).
In the 22-year study period (cf. Surányi, 2009), we could not show any negative effects in the flower induction month in September. In the past, we found abnormal flowers among the collections of varieties, and only a few of the 15 plum varieties found apistile and policarpic gynoecium or staminods, sterile anthers etc. Due to the rapid and urgent changes of the plums, the variety descriptions and the breed change are based on practical pomological characteristics. Morphogenetic traits include data on self-fertility and open pollination, but many flowers have rarely been evaluated for their formal properties (Table 2) . However, the analyzes carried out in Cegléd and Érd on Tóth (1957 Tóth ( , 1969 ) would be necessary not only for better knowledge of the varieties and for more efficient breeding work.
In the observed years the varieties were 11.8-14.7 mm in size, Miragrande and Valor (self-sterile plums) were characterized by shorter pistils; similarly, the number of stamens and relative stamen numbers of the varieties also changed. The fertility values obtained from open flowering always fell between 12% and 32% ( Table 2) . Following the announcement of Nádosy (2016), it is not surprising that the parents of the new varieties were almost identical, which was confirmed by molecular genetic analyzes (Makovics-Zsohár et al., 2017) . The value of open fertilization, together with the average fruit weight, significantly influences the cultivation of varieties. However, with the Prunus syriaca parent, Bellamira and Miragrande produced high yields because of their relatively high cropping area (Table 3) . The main bloom of the German plum cultivars in Cegléd falls on the 100th day of the year, with Jojo, Katinka and Elena flourishing, to some extent with Verity. As the main flowering period coincides with the self-sterile (Miragrande, Valor) and partially self-fertile (Queston, Top sugar, Topfive, Tophit, Topking and Verity) varieties, higher fruit set is ensured. At the time of ripening, the cultivars showed stability in the successive years, what we can explain with their genetic stability and midAugust weather (Figure 1-4) . The average ripening time of the examined plum cultivars fell from 30 to 31 August 2002-2009. The examinations of Molnár et al. (2014 Molnár et al. ( , 2016 and Nádosy (2016) are similar, but somewhat earlier than in StuttgartHohenheim and Geisenheim (Artevos and Omafra).
In a traditional tatura and cultivation system, the harvest of 6 to 10-year-old plum trees is 25-50 kg/tree; for the Top Sugar and Valor varieties, the average weight of the other varieties was lower (Table 3) . Not surprisingly, there was no way to irrigate plum varieties, and the lack of fruit at the end of July and August did not help. In 2007, the desert warm were littered with trees, but only leaf-scorching occurred -damaging the fruits of Bellamira. The fruits of Miragrande were better protected by leaves, and no sunburns were observed in blue plums until 2009.
The perspective of domesticated varieties can be evaluated in modern cultivation forms, subjects for intensive forms and irrigation in plantations. Still, it can be stated that the Čačak, Romanian and German varieties can ensure the recovery of Hungarian plum growing. However, selection as a breeding method for domestic gene material should be retained, especially for the enhancement of sharka resistant or at least tolerant individuals.
